Abstract-We provide a counterexample to the error bound for the difference of a positive real transfer function and its positive real balanced truncation stated in "Positive realness preserving model reduction with norm error bounds," IEEE Trans. Circuits Syst, I, Fundam. Theory Appl., vol. 42, no. 1, pp. 23-29 (1995). The proof of the error bound is based on a lemma from an earlier paper, "A tighter relative-error bound for balanced stochastic truncation," Syst. Control Lett., vol. 14, no. 4, 307-317 (1990), which we also demonstrate is false by our counterexample. The main result of this paper was already known in the literature to be false. We state a correct error bound for the difference of a proper positive real transfer function and its positive real balanced truncation and also an error bound in the gap metric.
The proof of the error bound is based on a lemma from an earlier paper, "A tighter relative-error bound for balanced stochastic truncation," Syst. Control Lett., vol. 14, no. 4, 307-317 (1990), which we also demonstrate is false by our counterexample. The main result of this paper was already known in the literature to be false. We state a correct error bound for the difference of a proper positive real transfer function and its positive real balanced truncation and also an error bound in the gap metric.
Index Terms-Control theory, reduced order systems.
I. COUNTEREXAMPLE
We provide a counterexample to the error bound for the difference of a positive real transfer function and its positive real balanced truncation stated in [1] . The proof of the error bound is based on a lemma from an earlier paper [2] , which we also demonstrate is false by our counterexample.
Consider the following continuous time, time invariant SISO linear system on the state-space : The physical motivation for studying (1) comes from a finite element approximation of the heat equation (3) with input and output satisfying
By setting , , we can rewrite (1) as (5) with transfer function (6) Observe that the system with transfer function is positive real as , and satisfy the positive real linear matrix equalities Their proof of bound (18) uses [2, Lemma 5] , which is only proven in [2] under the assumptions (51) and (53) (using the numbering of [2] ). However, the authors state that [2, Lemma 5] also holds when (51) and (54) are satisfied. The above example shows that this is false. Letting then equations (51) and (54) from [2] hold with , and replaced by , and (again, notation from [1] ), but the conclusion fails as inequality (9) shows. In this instance, and so (53) of [2] does not hold. 
III. A NEW ERROR BOUND
We prove the following error bounds in [6] . The gap metric error-bound was proven independently by Timo Reis as well. 
